Multiallelic Gene Targeting and Allele Conversions
The gene targeting and recombinase-mediated gene conversion strategy used to create four different allelic variants of the rictor gene is shown in Figure S1A . The gene targeting vector contains 5 interspersed recombinase recognition sites (3 loxP and 2 FRT), an in-frame fusion of lacZ sequences to exon 3, a neomycin resistance cassette (neo), and intact exon 3 sequences. After electroporation of this gene targeting vector into a 129S6 mouse ES cell lilne and selection for neomycin resistance a single correctly targeted ES clone was identified as verified by Southern blot hybridization using both 5' end and 3' end probes ( Figure S1B ). This clone was used to generate mice with a parental type of targeted allele (ric lacZ+neo ) that served as a starting point for two different breeding strategies. First, animals bearing this mutant allele were interbred with EIIa-cre transgenic mice (Lakso et al., 1996) to generate a rictor null allele (ric lacZ ) that expresses lacZ under control of the endogeneous rictor regulatory sequences. Second, the ric lacZ+neo allele was converted to a conditional null allele (ric
Ex3cond
) in mice through matings with actin-Flpe transgenic mice (Buchholz et al., 1998; Rodriguez et al., 2000) in order to remove the lacZ sequences. In addition, a second null allele (ric Ex3del ) was generated by mating ric Ex3cond/w mice with EIIa-cre transgenic mice. All allele conversions were confirmed by PCR analysis ( Figure S1C ).
Supplemental Experimental Procedures
Gene Targeting A BAC clone (278O11) from the RPCI-22 (129S6) mouse genomic DNA library (Osoegawa et al., 2000) was identified by hybridization and used for construction of targeting vector. A 9.9 kb DNA fragment, containing sequences from 7.5 kb upstream to 2.3 kb downstream of rictor exon 3, served as the starting point for insertion of the recombinase recognition sites as shown in Figure S1A . The loxP sites flanking exon 3 are located 283 bp upstream and 198 bp downstream of the exon. A lacZ cassette from pPD1.27lacZ, which encodes bacterial β-galactosidase with SV-40 nuclear localization and polyadenylation signals, was fused in-frame to the 3' end of 301 bp rictor gene fragment consisting of 3' end of intron 2 and the first 19 bp of exon 3, and placed between first FRT and loxP sites. A phosphoglycerol kinase-neomycin resistance gene (neo) cassette and a phosphoglycerol kinase-Herpes Simplex virus type I thymidine kinase gene (TK) cassette were placed between a first loxP and a second FRT sites, and the 3' end of targeting construct, respectively. The targeting vector was linearized and electroporated into TL-1 ES cells derived from the 129S6 mice. Chimeric mice were generated by microinjection of a correctly targeted clone into C57BL/6 blastocysts. Germline transmission was achieved by breeding with C57BL/6 mice to produce ric lacZ+neo/w mice.
Genotyping
Tail DNA was used for genotype analysis for animals and embryos older than E14.5. Yolk sac DNA was used to genotype embryos at earlier stages. To distinguish each rictor allele, 3 forward and 2 reverse primers were used in specific combinations ( Figure  S1C ). Primer sequences used are the following: primer 1, 5'-ACTGAATATGTTCATGGTTGTG-3'; primer 2, 5'-ATTGCAGCTTATAATGGTTACAA-3'; primer 3, 5'AGCCTCTGTTCCACATACACTTCA-3'; primer 4; 5'-GAAGTTATTCAGATGGCCCAGC-3'; and primer 5, 5'-GACACTGGATTACAGTGGCTTG-3'.
Quantitative Real-Time RT-PCR Quantitative real-time RT-PCR analysis was performed with SYBR Green PCR Core Reagents (Applied Biosystems, Foster City, CA) and 7000 Sequence Detection Systems (Applied Biosystems). cDNA was synthesized from total RNA after priming with random hexamers. The forward PCR primer was specific to exon 2 of rictor gene, and used for quantitation of both wild-type rictor cDNA and rictor-lacZ cDNA. The reverse PCR primers for wild-type rictor and rictor-lacZ cDNAs were specific to intact exon 3 and lacZ, respectively. Primer sequences used are the following: forward primer, 5'-TCGATCTGACCCGAGAACCTT-3'; reverse primer for wild-type rcitor cDNA, 5'-GTTATTCAGATGGCCCAGCTTT-3'; and reverse primer for rictor-lacZ cDNA, 5'-TCTTCACCCACCGGTACCTTAC-3'.
β-Gal Staining of Whole-Mount Embryos and Cryosections
To detect β-galactosidase activity, embryos, placentas and adult tissues were fixed with 4% paraformaldehyde in phosphate-buffered saline (PBS) for 2 h, rinsed in PBS, and incubated in β-gal staining solution (0.1 M phosphate buffer [pH 7.3], 2 mM MgCl 2 , 0.01% sodium deoxycholate, 0.02% NP-40, 5 mM potassium ferricyanide, 5 mM potassium ferrocyanide, and 1 mg/ml X-gal) overnight at room temperature. For β-gal staining on tissue sections, cryosections were cut from fixed tissues and mounted on the slide glass before staining.
Histolological Analysis and In Situ Hybridization
Freshly isolated placentas were fixed in 4% paraformaldehyde in PBS overnight at 4°C, then dehydrated and embedded in paraffin. 5 µm sections were stained with hematoxylin and eosin for general histological analyses, or used for in situ hybridization and immunohistochemistry. To detect PL-1 mRNA, digoxigenin-labeled sense and antisense RNA probes were generated by in vitro transcription from a subclone of the mouse PL-1 cDNA (nucleotides 203-697, GenBank # M35662) (Colosi et al., 1987) . Hybridization and immunodetection of digoxigenin were carried out as described (Breitschopf et al., 1992) . Immunohistochemistry for glucose transporter 1 was performed using rabbit anti glucose transporter 1 antibody (abcam) and ABC kit (Vector Laboratories) with DAB as a substrate. Some embryos were fixed with 2.5% glutaraldehyde in cacodylate buffer, postfixed with 1% osmium tetroxide and embedded in epoxy resin to obtain semi-thin sections.
Statistical Analysis
Means were compared between two groups using Student's t test. 
